TABLES-(Continued)
The population of Maryland served by public water-supply systems increased slightly from 3.94 million during 1990 to 3.97 million during 1991. In addition, during the peak tourist season (from May to September), the Ocean City watersupply system served approximately 268,000 more individuals than the base population of about 12,000. During both years, surface water was used by about 69 percent of the State's population and ground water was used by the remaining 31 percent.
Ten water-use categories represent the major demands on the surface-water and ground-water resources of the State during 1990-91: Public supply, domestic, commercial, industrial, mining, thermoelectric power, hydroelectric power, livestock, irrigation, and aquaculture.
Notable facts about these uses are:
Public supply-798 Mgal/d of freshwater was withdrawn in 1990 (826 Mgal/d during 1991) and delivered for use to residences, commercial establishments, and industries, public suppliers withdrew the largest quantities of water in the State. The largest user of surface water for public supply was Baltimore City with about 135 Mgal 
INTRODUCTION
Maryland has a total land and water area of 12,303 mi 2 and is subdivided into 23 counties and Baltimore City ( fig. 1) . The State has abundant surface-water l and ground-water resources. As the demand for water increases, however, additional stress is placed on these resources. Effective water-resource management depends, in part, on current and accurate water-withdrawal and use data. Such data are valuable for evaluating effects of withdrawals on the State's water resources, identifying current water-use patterns, and estimating future water demands. The study on which this report is 1 . Words that are bold are found in the "Glossary" section of the report. based was conducted by the U.S. Geological Survey, as part of the National Water-Use Information Program of collecting and compiling reliable site-specific and aggregate water-use information at State and national levels. The study was conducted in cooperation with the Maryland Water Resources Administration (WRA) and the Maryland Geological Survey. The results of similar studies in 1986,1987, and 1988-89 are summarized by Wheeler (1990 Wheeler ( ,1991 Wheeler ( , and 1992 ).
Purpose and Scope
This report summarizes the amounts of fresh and saline water withdrawn and used in Maryland during 1990 and 1991 . The water-use data are discussed briefly and presented in graphs, tables, and maps organized by counties, type of use, drainage basins, and aquifers.
In this report, the amount of water withdrawn from sources in each county is distinguished from the amount of water used in each county. Withdrawals in each county include all water withdrawn whether or not it is transferred to another county or State. Water use is the amount of water actually used in a particular county or drainage basin, including (1) water withdrawn for use in the county or basin and (2) water imported from another county, basin, or State. Amounts of self-supplied water and water delivered from public-supply systems are presented for each category of use.
The water-use categories discussed in this report are public supply, domestic, commercial, industrial, mining, thermoelectric power, hydroelectric power, livestock, irrigation, and aquaculture. Water withdrawn by a public or private water utility and delivered to a variety of users is designated as a "public supply." If a public supply is not available or is not used, the water is classified as "self-supplied." Homes and small communities relying on individual wells are classified as domestic self-supplied water users. Commercial use not only includes typical businesses such as restaurants, motels, car washes, and office buildings, but also institutions such as schools, churches, and military installations. Thermoelectric power includes electrical energy generated in steam-electric plants and those using nuclear fuel. Water used for the generation of electricity by hydroelectric Water Withdrawal and Use in Maryland, 1990-91 power plants is also discussed in this report but the quantities of water used are not included in the fresh water totals because this is considered an "instream" water use and not a withdrawal--that is, water use takes place within the stream channel at the dam, where turbine generators are driven by falling water.
Methods of Data Collection and Estimation
Most of the water-use data on public suppliers, commercial and industrial facilities, mines, and thermoelectric power plants were obtained from pumpage reports submitted to WRA by users withdrawing 0.01 Mgal/d or more. Monthly and annual withdrawal data are stored in a computerized data base by WRA. The U.S. Geological Survey, in cooperation with WRA and the Maryland Department of the Environment (MDE), maintains the Maryland SiteSpecific Water-Use Data System (SSWUDS), that is designed to store monthly water-withdrawal data from the WRA and return-flow data from the MDE for users that withdraw or return 0.01 Mgal/d or more. The WRA's data base and SSWUDS were used in the preparation of this report. Water-use data for users of less than 0.01 Mgal/d were estimated from the average daily allocations established in water-appropriation and use permits which are required by WRA for all water users except self-supplied domestic users and agricultural irrigators using less than 0.01 Mgal/d. Data on domestic, hydroelectric power, livestock, and irrigation water use were estimated using the following methods: 
Public Supply
The largest amount of water withdrawn in the State, 798 Mgal/d during 1990 and 826 Mgal/d during 1991 (55 percent of total freshwater withdrawals; fig. 3 ), was by public-supply systems operated by municipalities, counties and towns, and private utilities. Public suppliers delivered water to 82 percent of the total population during both 1990 and 1991 (table 2) . Water was delivered for a variety of uses including domestic, commercial, and industrial uses (tables 4a and 4b). In addition, each year during the peak tourist season (May through September), the Ocean City water-supply system in Worcester County served about 268,000 more people than the base population of about 12,000 (Andrews, Miller & Assoc., Inc., 1990, p. 2-9).
Most public suppliers in central and western Maryland rely on surface-water sources. Some of these suppliers withdraw and deliver water across county and State boundaries as shown in 1955 1960 1965 1970 1975 1980 1985 1986 1987 1988 1989 1990 1991 (Trends between data points are inferred) 
Mining
Mining is a major economic activity in Maryland. The mineral resources extracted are those primarily used for building materials and fuels and include stone, sand, gravel, and bituminous coal. Water withdrawn in mining operations is primarily used for dewatering and washing. During 1990,28 Mgal/d of freshwater was withdrawn for mining purposes (table 8a
Thermoelectric Power
Fourteen thermoelectric power plants operate in Maryland; 13 are fossil-fueled and 1 is nuclear-fueled. The demand for electricity and consequently, the amount of water used by power plants, is influenced by various economic, demographic and technological factors such as appliance holdings, weather, household size, income, and the price of electricity. In general, electricity demand is expected to increase in Maryland (Maryland Power Plant Research Program, 1993 
Hydroelectric Power
Water used for the generation of electricity by hydroelectric power plants is discussed here but the quantities of water used are not included in the freshwater totals because this use is con- 
Irrigation
The amount of water used for irrigation can vary greatly by year and among users during a particular year. In addition to differences in soils and rainfall distribution, other factors including type of crop or turf grown, timing and length of planting and growing seasons, and watering schedule affect the amount of water used for irrigation (Brodie and others, 1984, p. 7).
Freshwater use for irrigating farm crops; commercial, municipal, and institutional lawns and parks; golf courses; and nursery plants was about 29.1 Mgal/d during 1990 (table 12a) . Of this amount, 22.8 Mgal/d was used for irrigating crops including corn, soybeans, tobacco, grains, tomatoes, and melons. In addition, 2.20 Mgal/d of brackish surface water was used for farm irrigation. Brackish water is too saline to be potable, but is less saline than seawater that is, total dissolved solids (TDS) concentrations range from about 1,000 to 20,000 mg/L; the TDS concentrations in seawater are about 35,000 mg/L (Drever, 1982, p. 12).
About 70,000 acres of cropland in Maryland were irrigated in the State during 1990, of which about 63,500 acres or 90 percent were in the eight counties east of Chesapeake Bay ( fig. 1 
Aquaculture
Aquaculture, also known as fish farming or fish culture, is the controlled production of finfish, shellfish, and aquatic plants in fresh and saline water (Maryland Department of Agriculture, 1990a). In Maryland, aquaculture includes production of ornamental fish, oysters, soft-shell crabs, crawfish, hybrid striped bass, catfish, tilapia, trout, aquatic plants, and other aquatic species such as perch and sturgeon. The population of Maryland served by public water-supply systems increased slightly from 3.94 million during 1990 to 3.97 million during 1991 (82 percent of the total population). In addition, during the peak tourist season (from May to September), the Ocean City water-supply system served approximately 268,000 more individuals than the base population of about 12,000. During 1990-91, surface water was used by about 69 percent of the State's population and ground water was used by the remaining 31 percent.
SUMMARY
Ten water-use categories represent the major demands on the surface-water and ground-water resources of the State during 1990-91: Public supply, domestic, commercial, industrial, mining, thermoelectric power, hydroelectric power, livestock, irrigation, and aquaculture. Freshwater withdrawals for public supply, self-supplied domestic use, aquaculture, and irrigation increased during 1990-91, whereas withdrawals for commercial, industrial, thermo-electric power, and mining uses decreased. 
